Introduction
============

In Germany, the contents of medical curricula are currently defined by the "Approbationsordnung für Ärzte" (ÄApprO) \[[@R1]\] and the EU-Directive 2005/36/EC \[[@R2]\] while those of the state exams are defined in the "Gegenstandskatalog" of the Institute of medical and pharmaceutical Exam Questions (IMPP) \[[@R3]\]. Because of the rather abstract directives of the ÄApprO, medical faculties and their teachers have a lot of room to manoeuvre.

Since 2009, the Society of Medical Education in Germany (GMA) and the Council of Medical Faculties (MFT) lead the process of developing a national, competence based catalogue of learning objectives for undergraduate medical education (NKLM) as commissioned by the conference of federal ministries of education \[[@R4]\]. The catalogue was consented in an extensive Delphi process including all 160 medical societies that are organized within the Association of the Scientific Medical Societies (AWMF) \[[@R5]\]. The NKLM lists the qualifications expected of graduates at the end of medical studies in detail and explicitly references comparable frameworks of other countries, especially the Canadian framework \[[@R6]\]. Since the development of the Canadian Medical Roles \[[@R6]\] in the 1990s, numerous countries have developed their own frameworks, some of which are based on the CanMEDS. Often, these frameworks reference each other \[[@R7]\]. Yet, the processes of development differ between these frameworks in important aspects: while the CanMEDS are based on a broad consensus process within the medical profession as well as within the general population \[[@R8]\], one framework established in Australia resulted from an initiative by deans and vice-deans of education of the medical faculties \[[@R9]\]. In Europe, next to national frameworks like the Swiss Catalogue of Learning Objectives \[[@R10]\], the Dutch Blueprint \[[@R11]\], the Scottish Doctor \[[@R12]\] and the British Tomorrow's Doctors \[[@R13]\], the TUNING Project aims to harmonize aims, objectives, and contents of medical education within Europe \[[@R14]\].

All these frameworks are structured into chapters, domains or physician roles. The roles of the NKLM are structured along those of the CanMEDS \[[@R6]\] and contain: *Medical Expert, Communicator, Collaborator, Health Advocate, Manager, Professional*, and *Scholar*. Beyond this, the NKLM \[[@R4]\] contains the sections II (medical knowledge, clinical skills and professional attitudes) and III (patient centred prevention).

The *Scholar* role, however, raises a number of questions that have been identified in previous studies \[[@R15]\]: how many and which scientific qualifications does a graduate of medical studies need to be suitable for postgraduate training? What differences exist between the qualifications necessary for a scientifically working physician and a medical scientist? How do scientist and *Scholar* differ?

In its chapter on the *Scholar*, the NKLM \[[@R4]\] provides answers to these questions with regards to Germany. But while every medical student exercises his roles of communicator, health advocate, or manager within the context and cultural setting of his own country, qualifications pertaining to the *Scholar* role are mostly not tied to national boundaries: "medical knowledge and research have traditionally crossed boundaries" \[[@R16]\].

The aim of the present study is therefore to compare the contents of the *Scholar* role of the NKLM to other national frameworks and identify commonalties and differences. Through discussion of the results among German physicians, and especially among persons interested in or responsible for medical education, we aim to contribute to the understanding and dissemination of the NKLM as well as to a critical and constructive dialogue with it and thus ultimately to the qualification of future graduates of medical studies in Germany.

Method
======

The contents of the NKLM were compared to other published national frameworks in a three-step approach. The three steps consisted of 1) the systematic search, 2) a transparent selection of published frameworks based on pre-defined in- and exclusion criteria and 3) data extraction, categorisation and validation.

The systematic search was conducted by an experienced research librarian in June 2013 in MEDLINE, Embase and Google using the search terms: medical education, outcome framework, learning objective, government\*, curriculum and combinations thereof. The detailed strategy is available upon request. All results from MEDLINE and Embase as well as the first one hundred Google results were saved in EndNote. Further frameworks were extracted from references of the results as well as from the authors' collections.

All frameworks resulting from a national consensus process and endorsed or published by a national medical society or governmental office were included for a full text analysis after exclusion of duplicates. Of those, accreditation standards, frameworks of medical sub-disciplines, inter-professional frameworks, and frameworks developed by students were excluded. All in- and exclusions were conducted by two authors based on these criteria independently. Conflicts were resolved by discussion and consensus. The complete search and selection strategy is depicted in Figure 1 [(Fig. 1)](#F1){ref-type="fig"}.

Data were extracted from the 13 included frameworks in two steps. First, the contents of the *Scholar*-section of all seven frameworks containing such a section were included in full and added to a generic collection. This collection was compared to the full text of the remaining six frameworks and all content considered similar or equivalent was added to the collection. As above, this process was conducted by two authors independently and all conflicts were resolved by discussion and consensus. The source of every piece of content added to the collection -- typically a sentence or half-sentence -- remained traceable at all times (see \[[@R17]\]).

To compare the *Scholar* role of the NKLM to the contents of this collection, all contents of the collection were compared to those of the NKLM by two independent raters. All objectives from the collection and the NKLM were grouped into inductively generated categories by means of an inductive discourse (for methodological details see \[[@R7]\]). Next, we generated a comparison of each objective of the collection to those of the *Scholar* role within the NKLM. In order to assess the quality of the assignments to the categories we calculated an intra-class correlation of the raters' assignments (see results).

Results
=======

The search yielded a total of 1,816 articles, of which 13 were included as outcome frameworks (see Figure 1 [(Fig. 1)](#F1){ref-type="fig"}). Of those, seven contain a role, chapter or domain entitled *Scholar* (see Table 1 [(Tab. 1)](#T1){ref-type="fig"}). The definitions of the *Scholar* role differ significantly in terms of extent, content and level of detail.

The *Scholar* role in international frameworks may be split into five components that in total contain all of the contents of the role while at the same time each containing contents from all analysed frameworks. These components encompass *common basics*, *clinical application*, *research*, *teaching* *and educating*, as well as *lifelong learning* \[[@R17]\]. The NKLM itself structures the *Scholar* (containing a total of 47 learning objectives) into the "lifelong learner" (8 objectives), the "critical applier" (11), the "teacher/tutor" (13) and the "innovator" (11). The contents under these headings only slightly correspond to the components resulting from the comparison of the international frameworks.

Extending one's view beyond the *Scholar*-chapter to include all roughly 2,500 learning objectives of the NKLM, one can identify 95 objectives (from the *Scholar* role and the chapter on medical-scientific skills), that can be assigned to one of the five components of the *Scholar:* *common basics*, *clinical application*, *research*, *teaching and educating* or *lifelong learning*. Only two objectives cannot be assigned. The remaining 93 objectives concern research in 57% (see Table 2 [(Tab. 2)](#T2){ref-type="fig"}). Inter-rater agreement in selecting and assigning learning objectives was good to excellent (ICC(2,1) = 0.907).

The number of learning objectives in Section I (roles) of the NKLM within the *Scholar* role is 47 and thus presents an average with regards to all roles and objectives (17%, 7 roles). In section II, the number of objectives in the chapter medical-scientific skills presents 3% of all objectives listed within (48 objectives of a total of 1,649).

Common Basics
-------------

The component common basics resulting from international frameworks contains: scientific attitude, critical thinking, and basic knowledge of focused information search. These components are required in order to competently exercise the four other components. Exemplary quotes from international frameworks like "Critically evaluate medical information and its sources, and apply this appropriately to practice decisions" \[[@R6]\] or "Demonstrates a commitment to excellence, evidence based practice and the generation of new scientific knowledge" \[[@R18]\] are equated to objectives in the NKLM such as: "\[Graduates\] search, find and interpret relevant sources in an appropriate way. They are able to research relevant (secondary and tertiary) literature and other information sources with appropriate researching systems and effective search strategies and make a selection, read and interpret" \[[@R4]\].

Clinical Application
--------------------

The ability to clinically apply scientific results and methods is extensively required by all included international frameworks in great detail. The NKLM list comparable objectives only in part.

The quote "The physician demonstrates up-to-date knowledge of the evidence-based standard of medical care for common ailments and illnesses and the basic urgent interventions." \[[@R10]\] is partly equated in the NKLM as "\[Graduates\] are able to take evidence based decisions and critically evaluate data -- also connecting them to the available evidence" \[[@R4]\]. Also the aim "The doctor is able to approach a health problem in a systematic way using theories and hypothesis formation and problem solving, models and decision theories" \[[@R10]\] is partly picked up by the NKLM as "\[Graduates\] integrate conclusions that are based on critical appreciation into their everyday work. They are able to methodically question their own doing" \[[@R4]\].

Yet no real equivalence can be found in the NKLM's *Scholar* role for the objectives "Applies epidemiological data managing the health of patients and their communities" \[[@R10]\], "Applies the concept of specificity, sensitivity, pre and post-test probability to the interpretation of common diagnostic procedures" \[[@R9]\] and "You must be familiar with the guidelines and developments that effect your work" \[[@R19]\].

Research
--------

The competencies necessary to conduct research oneself, take up the largest space within the NKLM's *Scholar* role in terms of quantity and are also qualitatively more differentiated compared to the other included frameworks (see Table 2 [(Tab. 2)](#T2){ref-type="fig"}). While the description of the required competencies is limited in detail to "Knowledge and appreciation of quantitative and qualitative methodologies, including the differences between them, and their appropriate usage" \[[@R12]\] in the international frameworks, the NKLM requires graduates to "reflect upon the historical developments of experiment, animal and human experiment and the epistemology of medical research" and to be able "to identify the differences between descriptive, empirical-experimental, mathematical and hermeneutic-interpretive methods of knowledge creation" \[[@R4]\].

Many frameworks -- including the NKLM -- require knowledge of study design, ethical boundaries of research and statistical methods. Next to the NKLM however only two frameworks \[[@R6]\], \[[@R11]\] require graduates to be able to "disseminate their own research results in an appropriate way".

Teaching and Educating
----------------------

Competences necessary for teaching are described in much greater extend both quantitatively as well as qualitatively in the NKLM than in comparable frameworks. They require from graduates to "recognize the value of teaching and training others" \[[@R20]\]. The NKLM, in comparison, writes: "\[Graduates\] know how to apply importand methods of teaching and learning in adult education as well as methods for assessment, judgement and evaluation. \[...\] They are able to convey learning contents to patients or relatives by means of a consultation, lecture or in other appropriate ways" \[[@R4]\].

Lifelong Learning
-----------------

The ability for lifelong learning is described in the NKLM on a level much less abstract then in the other included frameworks. While internationally these frameworks state that "As learners, they recognize the need to be continually learning and model this for others" \[[@R6]\] or "You must keep your professional knowledge and skills up to date" \[[@R19]\], the NKLM clearly states what it means by lifelong learning: "\[Graduates\] master the principles of learning in a sense that enables recognition of, reflection on, and attainment of their own learning need as well as the application of learning results". "They are able to take responsibility for continuous education for ongoing retention and development of physician competencies by adequately recognizing their state of development in all areas of competence, judging it, and taking appropriate measures where necessary" \[[@R4]\].

Discussion
==========

Through a qualitative text analysis the *Scholar* role of the NKLM was compared to 13 international outcome frameworks. In doing so we partially identified commonalities as well as important differences with regard to the components of the scholar role identified in international frameworks \[[@R17]\]. One distinguishing feature of the *Scholar* role in the NKLM as well as in the international frameworks is the fact that it bundles together many different competencies such as evidence based clinical decision making or competent teaching and assessment, while other roles such as *Communicator* are limited to communication competencies only. Along with the few examples of the application of the role, this may explain why the *Scholar* role is judged as difficult by educators and not well understood \[[@R15]\].

Comparing the contents of the *Scholar* role within the NKLM to international frameworks identifies an emphasis on research in the NKLM, while other frameworks focus mainly on clinical application. While the objectives of the NKLM in the area of common basics are comparable in terms of number and extend to those of many other frameworks, the requirements in teaching and education are much more detailed and extensive than in the frameworks analysed herein.

A fervent discussion exists on the necessity, depth and extent of scientific qualifications of a medical graduate \[[@R5]\], \[[@R21]\]. While already Humboldt in his ideals \[[@R22]\], as well as other authors \[[@R23]\] implicated a connection between the quality of research and education, there is almost no empirical evidence on this issue \[[@R24]\]. Newer data in educational research further suggest that extensive knowledge of biomedical basics in medicine limit the acquisition of clinical knowledge and skills rather than supporting it \[[@R23]\], something the authors attribute to the differences in cognitive processes for the acquisition and application of both types of knowledge.

Conclusion
==========

The *Scholar* role in the NKLM as compared to numerous other national outcome frameworks emphasises competencies required for research and teaching while critical clinical application of scientific results is of comparatively lower importance. Thus, the NKLM differs in important ways from other international frameworks and clearly emphasises a methods-oriented education of physicians as researchers.

Notes
=====

Competing interests
-------------------

The authors declare that they have no competing interests.

Authorship
----------

The authors Hautz SC and Hautz WE contributed equally to this article.

![Frameworks included](GMS-13-20-t-001){#T1}

![Assignment of learning objectives from the chapter Scholar as well as within the full NKLM to one of the five components as extracted from the other frameworks. Some objectives are assigned to more than one component. The absolute number of assigned objectives is given in each column-heading.](GMS-13-20-t-002){#T2}

![Search, selection and inclusion of frameworks used according to the PRISMA-Standard \[25\]](GMS-13-20-g-001){#F1}
